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1. cn nctymoAimr 1956 a mee ting vas held at 


to discuss the subject contract. Rresent at 


the meeting vereT 


25X1 

25X1 

25X1 


2. Testing of the ferrite antenna under load has disclosed sobb unexpected 
discouraging results. Design efforts to this tine hscve been directed tovsucxls 
achieving effective hel£^t (open circuit voltage output) and hscve been 

successful. Hovever, upon testing vmder the specified 72 ohm load It vas 
learned that a nuaflMr of ferrite antennas close together In a matrix did 

not substantially Inprove the power output over a single ferrite ant«ana. It Is 
nov believed that there Is only a certain amount of energy of a given bandwidth 
In a given area that el'tter an alrocore loop or an Ideal ferrite antenna effi- 
ciently coUects almost of that energy. Rittlng more antennas In the same 
area will not help; also, If a matrix of ferrite antennas Is formed In vhich eacdi 
ferrite efficiently collects the energy In Its area, the resulting sensltlvlly 
vUl not be greater than the sensitivity of an air-core loop vhleh has an area 
equal to that of the imtrlx. The only exception to this mle Is the case shown 
at the end of this report In idilch two ferrite ix)ds are placed a loop diameter 
ipart. In this ease each ferrite captures an area equal to that vlthln the loop 
yielding a sensitivity twice that of the loop but micloslng a square area 
silen tl y greater than the round area enclosed by the loop. Again a dding a third 
ferrite betveen the first two would not Improve the pick-up since its capture 
area vould over-lap with the two outside ferrites. 


3* It has also been determined that the present ferrites are not Ideal. 
While the effective helc^t of ferrite loops Is considerably greater than that 
of an air-core loop, the power output Is less than half of the equlvalmt air- 
core loop. The tabulation below presents power output of a nuaber antennas, 
e6U!h of which cum loaded to yield a 2 ko bandwidth at 20 kc. 
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Antenna (single 
loop or ferrite 


loop 

rod) 


Power Out 
NLcrowatts 


Psxmssiblllty 
(Intrinsic or 
toroidal) 


15" dla. alr-eore 
"^Ferrite x 15" 

Ferraalc G x 8" 

Ideal Ferrite i" x 15" 


Q 

(unloaded) 


25 

200 

225 

150 


It can l>e seen that the best I 1 could do was 3*^ nlcxowatts and even an 
Ideal ferrite with Infinite peraeabllllgr would only slijjhtly exceed the air- 
core loop. It Is believed that these results were obtained because power 
output^ P-t 


25X1 


25X1 


2^ 


CO i_ 


The effective hel£^t as neasuxod by the Induced voltage. 


of the ferrite 


antenna was hie^ but the Inductive reactance of the ferrites Is also very hle^. 

4. In sunaaxy. It has been detendned that for a given bandwidth, p lac in g 
cores close together In a natrlx will not yield a sensitivity greater than that 
of an air-core loop with an area the sane as the aatrlx. It has also been 
determined that for a 2 kc bandwidth, the present ferrite antennas are only half as 
sensitive as an air-core loop which has a dlanater the sane m the ferrite length 

that the Ideal antennas could only eqjoal the alr-eore loop. 

5. Because of these results, all work on this project has stopped pending 
Instructions from us as to iduit further action Is desired. At this tine 
approximately $6,000.00 of the ncmey allocated renalns unspent. Approximately 
thirty (30) specially fabricated ferrite rods are on hand. OSiese rods aim In 
diameter and 15" long, and to frequencies of one angacycle, maintain a Q of 
200 and toroidal pemeablllty of 3OO. 

6. It should be noted that there are certain advantages at single ferrite 
rods which mist be weighed against the fact that th^r are half as sensitive as 
the equivalent alr-cox« loop. Under certain clrcunstanees, a round ferrite rod 

In diameter by 15" Icntg may be easier to conceal than an air-core loop 15" In 
diameter. Also, referring to the equation given In Paragraph 3» it can be seen 
that as q goes up (and bandwidth decreases) power output goes up. The hle^st 
Q obtainable In an alr-eore loop Is 3K>U£^Uy 50 (yielding a bandwidth of 400 cycles) 
Its* sensitivity could be equaled by a ferrite antenna with a Q of 100 
(bandwidth of 200 cycles).. By \islng the maxlnum Q possible, 200, a ferrite 
antenna would be twice as sensitive as an air-core antenna but wovdd have a 
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bandvldth of only 100 cycles at 20 kc* Also^ two ferrite antennas vlU not Interact 
If they are tuned to resonate far enowgb apart* Using their hlc^ Q characteristics 
In this Banner, It vould be possible to build a natrlx of a louidber of ferrite an* 
tennas tuned to different frequencies idxlch vould be sore sensitive than an air- 
core loop of eqjoivalent area but the fsreqjaency resp(»uie characteristics vould 
probably have '*suck outs** roughly 10 db deep* Also, the ferrite Is more 
directional than the air-core loop and under sone clrcunstances It Is possible 
to eliminate Interference fron local sources such as electric motors by using 
this chaxucterlstlc* 
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